The impact of different dosing regimens of the aminoglycosides netilmicin and amikacin on vestibulotoxicity in the guinea pig.
The purpose of this study was to assess whether vestibulotoxicity caused by aminoglycoside antibiotics is influenced by the treatment schedule used: i.e., a single high dose given once daily (o.d.) vs multiple divided doses (tres in die, t.i.d.). Two groups of guinea pigs (5 animals/group) were injected intramuscularly for 21 days with either netilmicin or amikacin 150 mg/kg o.d., whereas other groups received each drug at 50 mg/kg t.i.d. at 8-h intervals. Amikacin was also given at 225 mg/kg o.d. and 75 mg/kg t.i.d. Vestibular functions were assessed by measuring vestibulo-ocular reflexes. Acoustic function was also evaluated by measuring Preyer's pinna reflex. Sensory epithelia of the inner ears were evaluated histologically under a scanning electron microscope. Netilmicin failed to affect either the vestibular or the acoustic apparatus in the animal groups receiving the two dosing regimens. Amikacin in a dose of 150 mg/kg per day induced an acoustic deficit which was more severe in the t.i.d. group. The higher dose of amikacin provoked significant lesions of acoustic and vestibular function, irrespective of the dosing regimen used. These data suggest that the o.d. dosing regimen of the aminoglycoside antibiotics might provide effective treatment for infectious diseases without enhancing the risk for vestibular and acoustic side effects.